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Abstract. We present new photometric and spectro-
scopic observations of the transient supersoft X-ray source
RX J0537.7–7034 and find a periodicity of approximately
3.5 hrs. This establishes RX J0537.7–7034 as the supersoft
X-ray source with the shortest orbital period. We further-
more derive an inclination of the binary system of 45◦
<
∼ i <∼ 70
◦, and the masses of the two binary components:
Maccretor = 0.6 ± 0.2 M⊙, Mdonor = 0.35 ± 0.02 M⊙.
This implies that the standard scenario of supersoft X-ray
sources, in which the donor is thought to be more massive
than the accreting white dwarf to ensure high mass trans-
fer rates on a thermal timescale (van den Heuvel et al.
1992), is not applicable for this system. We discuss alter-
native interpretations of this source as a former nova in
which the thermonuclear flashes have become mild and
most accreted mass is retained by the white dwarf (so-
called SMC 13 type systems), or as a self-sustained wind-
driven system.
Key words:X-ray: stars – accretion disks – binaries: close
– stars: individual: RX J0537.7–7034, 1E 0035.4–7230 ≡
SMC 13
1. Introduction
Supersoft X-ray sources (SSS) are persistent or transient
sources whose radiation is almost completely emitted in
the energy band below 0.5 keV and whose bolometric lu-
minosity is 1037−38 erg s−1 (close to the Eddington limit
for a 1 M⊙ star). After the Einstein discovery of CAL
83 and CAL 87 (Long et al. 1981, Crampton et al. 1987,
Pakull et al. 1987, 1988) this class of objects was estab-
lished by many ROSAT discoveries (see Orio 1995, Greiner
1996 and references therein). Several different observa-
tional facts suggest that all these very luminous sources
contain white dwarfs and that many of these are burning
hydrogen in a shell, with a very thin and hot atmosphere
on top. The white dwarf might be single (hot PG 1159
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⋆ Based on observations (60.H-0682 and 62.H-0839) obtained
at the European Southern Observatory, La Silla, Chile.
stars or planetary nebulae nuclei, e.g. Wang 1991, Motch
et al. 1993) or in a binary system. The binary supersoft X-
ray sources also belong to different types with orbital peri-
ods ranging from ≃1 year for symbiotic stars down to ≃4
hours for SMC 13 type sources (Kahabka and Ergma 1997
and references therein). The subgroup with short orbital
periods (≤3 days) now encompasses 9 sources in the Mag-
ellanic Clouds and the Milky Way. The widely accepted
scenario for these so-called close-binary supersoft sources
(CBSS) is based on a companion more massive than the
white dwarf, so that mass transfer is unstable and can oc-
cur at the high rates which are required to burn the hydro-
gen steadily on the white dwarf surface (van den Heuvel
et al. 1992, Rappaport et al. 1994). While a recent review
can be found in van den Heuvel and Kahabka (1997), we
remind here that supersoft X-ray sources are of great as-
trophysical interest also because of their possible nature as
progenitors of type Ia supernovae or leading to a neutron
star by accretion induced collapse.
The discovery of the supersoft X-ray source RX
J0537.7–7034 was first announced by Orio & O¨gelman
(1993). Later Orio et al. (1997) showed that the source
was transient in X-rays and appeared “on” for ≃ 1 year.
Also, the optical identification with a blue variable star at
V ≃ 19.7 mag was proposed. The optical spectrum shows
the He ii λ4686 line in emission and the two Balmer lines
Hγ and Hδ in absorption. These spectral features appear
redshifted by almost 5 A˚, as is expected for a LMC mem-
bership. Finally, Orio et al. (1997) also showed that the
photometric data for RX J0537.7–7034 might be consis-
tent with a possible orbital period of only ≃ 2.5–3 hours.
Here we present new photometric and spectroscopic
data of RX J0537.7–7034 that indeed prove it to have a
very short period.
2. Optical photometry
We carried out new photometric observations of RX
J0537.7–7034 at La Silla on January 18/19 1998 and Jan-
uary 24-26 1999 with the 1.5m Danish telescope of the
European Southern Observatory (ESO) equipped with the
spectrograph-imager DFOSC. Observations were primar-
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Table 1. Log of all observations of RX J0537.7–7034.
Telescope/ Date Spectral range No. of Duration Tint
Instrument exposures (h) (sec)
DFOSC 1.5 m 1998 Jan 18 V/B 19/22 3.8 120/180
DFOSC 1.5 m 1998 Jan 19 V 61 2.6 120
EFOSC 3.6 m 1999 Jan 22 3800–8000 A˚ 7 4.2 1800
DFOSC 1.5 m 1999 Jan 24 V 74 4.0 120
DFOSC 1.5 m 1999 Jan 25 V 81 4.5 120
DFOSC 1.5 m 1999 Jan 26 V 74 2.5 120
ily done in the V band, with one run also in B. Exposure
times typically were 2-3 min. each, and our total tempo-
ral coverage amounts to more than 17 hours (see details in
Tab. 1). Photometric reduction in this very crowded field
was done using the profile-fitting algorithm of DoPhot
(Mateo & Schechter 1989). On January 24 and 25, 1999 a
set of Landolt (1992) standards were observed confirming
the absolute photometric calibration derived by Orio et al.
(1997).
The system is very blue and has a mean magnitude
and color of V = 19.7 mag and B − V = –0.05. In Fig. 1
we show the V light curves of all individual nights. The
light curves of both 1998 nights and of January 26, 1999
are characterized by an overall variation of ∼ 0.2 mag am-
plitude and rather smooth minima. In contrast, the sys-
tem was much more variable on January 24 and 25, 1999
(peak-to-peak amplitude ∼ 0.5 mag) and the minima ap-
peared more asymmetric or skewed. Also, minimum light
was substantially reduced down to ∼ 20m.
In order to derive an orbital period we carried out
a period search using the analysis-of-variance method
(Schwarzenberg-Czerny 1989). The resulting periodogram
(Fig. 2) shows a variety of maxima which are predomi-
nantly caused by the 1 day and 1 year sampling rates. In
addition, the strong night-to-night variations of the sys-
tem prevent any clear signal to emerge. The most probable
periods (Fig. 2) are 0.147275 d, 0.172157 d, 0.206914 d and
0.258718 d.
There is a clear difference between the short and the
long period possibilities: while for the above two shorter
periods (0.147275 d and 0.172157 d) the folded light curve
is basically sinusoidal, it is double humped for the two
longer periods. It is important to note that in both cases
the primary minima have different brightnesses (differing
by 0.2 mag).
For completeness we have also checked all other optical
objects within the X-ray error circle for possible variabil-
ity, but found no other variable star with an amplitude
>0.2 mag down to 22 mag.
3. Spectroscopy
Low-dispersion spectroscopy has been performed on 1999
Jan. 22 with the EFOSC instrument at the 3.6m tele-
scope on La Silla (ESO). A 300 grooves/mm grating has
been used, giving a dispersion of 2.1 A˚/pix and cover-
ing the wavelength range 3800–8000 A˚. With the use of
a 1.′′5 slit (adapted to the seeing during that night) the
FWHM resolution is 19 A˚. The slit was oriented along
the parallactic angle always. A total of seven consecutive
spectra have been taken with exposure times of 1800 sec
each except for the third spectrum with 2700 sec. Due
to the faintness of the object and the suspected short or-
bital period the length of the exposures was a compromise
between achieving a reasonable S/N ratio and minimiz-
ing the phase coverage of each exposure. One-dimensional
spectra were extracted and processed using standard MI-
DAS routines. Wavelength calibration was done using He-
Ar spectra taken before and after the sequence of spectra.
The standard star GD108 was used for flux-calibration.
Table 2. He ii λ4686 velocities (after subtraction of a sys-
temic 346 km/s) and equivalent widths.
HJD mid-exposure Velocity (km/s) EW (A˚)
2451201.11598 –49 4.8
.13757 –113 2.9:
.16525 +33 4.4
.20265 +123 3.9
.22424 +104 2.9
.24582 –11 3.8
.26741 –139 3.4
The spectrum of RX J0537.7–7034 has a steep, blue
continuum and a moderately strong He ii λ4686 emission
line. The Balmer series appears in absorption except for
Hα which seemingly is filled (Fig. 3). No other notable
features are seen in the individual spectra. The phase-
averaged sum of all spectra (Fig. 3) allows to identify a
few other emission lines, among them He ii λ4541, the
C iii/N iii λλ4630–4650 complex, and possibly also Ovi
λ5290.
Despite the low S/N of the individual spectra we at-
tempted a measurement of the He ii λ4686 line strengths
and velocities. The result is given in Tab. 2 and plotted in
Fig. 4. The He ii λ4686 emission line shows a surprisingly
clear radial velocity variation. Fitting a single sinusoidal
curve yields a semiamplitude of K = 115±20 km/s and a
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Fig. 3. Sum of all 7 spectra corresponding to an exposure time of 13 300 sec. The He ii λ4686 emission line is prominent,
and other detected lines are also marked. Note that the Balmer series is in absorption. With the present signal-to-noise
ratio the existence of possible emission cores within the absorption troughs remains unclear.
Fig. 4. Radial velocity curves of
the He ii λ4686 emission line (filled
squares) and of the Hβ (open
squares) and Hγ (open triangle) ab-
sorption lines as measured from the
seven spectra taken in January 1999.
The systemic velocity of 346 km/s
has been subtracted. The emission
line data are fitted with a sinu-
soidal curve (dashed line), resulting
in a best-fit period of 3.3 hours. The
velocity of the Balmer absorption
lines seems not to be sinusoidal, and
the amplitude is considerably larger
than those of the He ii line.
period of P = 3.30±0.15 hrs (χ2
red
= 0.95). The errors have
been determined by a two-dimensional χ2 fitting, i.e. the
maximum and minimum possible periods have been deter-
mined for various values of the phase zero-point. If we use
the standard procedure with a χ2-minimization only along
the y-axis (radial velocity), we get K = 125±40 km/s and
a period of P = 3.45±0.25 hrs (χ2
red
= 1.1). The latter
solution is plotted in the lower panel of Fig. 2. Though
the errors for the spectroscopic period are large, the spec-
troscopic period matches one of our tentative photometric
periods, namely the shortest one at 0.147275 d. We there-
fore adopt this value as the best orbital period, and the
ephemeris for this is:
T = (2451203.6392± 0.0040) + (0.147275± 0.0038) days
The photometric data of all 5 nights, folded with this
period, are shown in Fig. 5. This demonstrates more
clearly that while the light maxima have nearly identical
brightnesses, the minima vary by slightly more than 0.2
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Table 3. ROSAT X-ray observations of RX J0537.7–7034
Date ROR Detector JD count rate(1) (cts/s) Ncts HR1
(2)
900616 120006p PSPC 2448058.5 <0.0146
900618 110169p PSPC 2448060.5 <0.0121
900619 110175p PSPC 2448061.5 <0.0089
900619-23 110176p PSPC 2448063.5 <0.0079
900621 110182p PSPC 2448063.5 <0.0088
900710 120101p PSPC 2448082.5 <0.0131
911129-1202 400079p(3) PSPC 2448590.5 <0.0153
920117-24 400079p(3) PSPC 2448642.5 <0.0163
920509-16 300172p PSPC 2448755.5 0.0200±0.0020 92 –0.93±0.09
921218-26 300172p-1 PSPC 2448978.5 0.0178±0.0037 40 –0.83±0.16
930615-27 300172p-2 PSPC 2449159.5 <0.0049
931215-6 300335p PSPC 2449338.0 0.0044±0.0008 45 –1.00±0.15
940916 400352h HRI 2449611.5 <0.0024
(1) Upper limits are 2σ confidence, and for the PSPC observations have been calculated using only the soft channels 11–50.
(2) HR1 is the normalized count difference (N52−201 – N11−41)/(N11−41 + N52−201), where Na−b denotes the number of counts
in the PSPC between channel a and channel b.
(3) The investigation of this pointed observation has been split for the present paper into the two distinct and widely separated
temporal segments.
mag from one night to the other and to a somewhat lower
degree even from one orbital cycle to the next (January 24
and 25, 1999). Also, the irregular brightness fluctuations
are clearly visible.
Due to the uncertainty of our final period and the 2
day difference between spectroscopy and photometry we
are unable to establish a relative phasing between radial
velocity and intensity modulation.
Attempts to measure the absorption line velocities of
Hβ and Hγ are very difficult due to both, the poor S/N
and the possible distortion by emission cores (Hα is com-
pletely filled, and Hδ is at the very edge of our wavelength
coverage). Nevertheless, it is obvious that these Balmer
absorption lines exhibit a considerably larger velocity am-
plitude than the He ii emission line (Fig. 4). Also, the ve-
locity curve does not seem to be sinusoidal, and possibly
out of phase with respect to He ii λ4686. A formal (one-
dimensional) fit of a circular orbit yields a period of 3.33
hrs, consistent within the errors to the He ii emission line
period.
4. Update of the X-ray light curve of RX
J0537.7–7034
For the purpose of the discussion (see next paragraph) of
alternative interpretations it seems useful to have the com-
plete ROSAT X-ray light curve available. Though there
has been no further ROSAT observation covering RX
J0537.7–7034 since 1994 as presented in Orio et al. (1997),
we have recalculated the count rates or upper limits, re-
spectively, using the recently improved point spread func-
tion fitting and detection algorithms within the EXSAS
package (Zimmermann et al. 1994). In addition, we used
only PSPC channels 11–50 (corresponding to roughly 0.1–
0.5 keV) for the upper limit calculation since the source
in its on-state has such a very soft spectrum. Therefore,
the intensity numbers of Tab. 3 differ slightly from those
given by Orio et al. (1997). A visual representation of the
table data is given in Fig. 6.
5. Discussion
5.1. Orbital variations and binary parameters
There are basically two different models to explain the
optical orbital variations in supersoft X-ray binaries: (1)
the optical light is produced by reprocessing of the white
dwarf emission on the accretion disk, and the orbital vari-
ations are due to the varying aspect of the illuminated,
heated, and flared accretion disk (Schandl et al. 1997); (2)
these variations are due to the changing aspect of the irra-
diated secondary (van Teeseling et al. 1998). An irradiated
secondary, if dominating the optical light, would produce
a smooth, sinusoidal light curve. This indeed is what we
observe on three out of the five nights. However, the irreg-
ular brightness variations and minima of different depths
as well as the asymmetric minima during the two other
nights are exactly what the flared accretion disk would
produce when the accretion rate varies and the interac-
tion of the accretion stream with the disk causes either a
varying amount of “spray”, e.g. matter splashing at the
stream-disk impact site (Schandl et al. 1997) or a varying
accretion disk rim height (Meyer-Hofmeister et al. 1997).
Based on our available data we cannot distinguish between
these two alternatives.
The origin of the He ii emission line is still a mystery.
If it came from the illuminated side of the donor, its radial
velocity amplitude would have to be 300–400 km/s, much
higher than the observed value of 115 km/s. Therefore, it
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Fig. 1. V band light curves of RX J0537.7–7034 obtained
during our 5 nights. The top panel includes in addition
the B band data (filled squares) and the zero point of the
x-axis is 0.05. Note the strong variability from night to
night.
is generally assumed that the He ii emission line originates
near to the accretor. Indeed, the expected velocity ampli-
tude of the accretor (for our best period) is in the range
100–150 km/s.
If we assume that the measured He ii emission-line ve-
locity is roughly similar to the motion of the accretor, we
may derive an estimate of the donor mass. Combining the
orbital period and the velocity amplitude results in a mass
Fig. 2. Results of the period-search using the analysis-of-
variance method for the photometry (top) and radial ve-
locities (bottom). The adopted orbital period is that peak
in the top panel which best coincides with the spectro-
scopic peak (0.147275 d).
function of f(M) = 0.023 ± 0.014 M⊙. If we assume the
donor to be a main-sequence star filling its Roche lobe,
the resulting mass for the donor is restricted to a narrow
range of 0.32–0.37 M⊙, nearly independent of the inclina-
tion (Fig. 7).
The low mass of the donor implies that it does not
contribute to the total light, since the apparent magni-
tude of a 0.35 M⊙ star at the LMC distance is mV ∼ 29
mag. Thus, the optical emission as well as its orbital mod-
ulation must be caused differently, e.g. by the (irradiated)
accretion disk. Also, it is very unlikely that the Balmer
absorption lines arise in the illuminated secondary, unless
the illumination increases the donor emission by 10 mag-
nitudes. Since the white dwarf itself is also an unlikely
source, we therefore tentatively assign the Balmer absorp-
tion lines to either the accretion disk or a possible wind.
Substantially better data are needed to establish the ve-
locity variations of the Balmer absorption lines, and thus
shed more light on their nature.
The lack of detectable (at our accuracy) B − V color
variation through the orbital cycle of RX J0537.7–7034
suggests that the inner, bluer (hotter) part of the accretion
disk are never occulted (during the 18 Jan. 1998 B band
observation). This implies that the inclination is smaller
than 70◦–74◦. Since RX J0537.7–7034 has shown luminous
supersoft X-ray emission for the period of approximately
one year, the white dwarf mass should be large enough to
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Fig. 5. Photometric data folded with the adopted period
of 0.147275 d. The top panel shows B − V .
allow hydrogen burning. Previous investigations suggest a
minimum mass of 0.4 M⊙ (Sienkewicz 1980). This in turn
implies (using Fig. 7) that the inclination should be >45
degrees. We therefore tentatively assume i ∼ 45◦–70◦ in
the following.
Fig. 6. X-ray light curve of RX J0537.7–7034 as observed
with ROSAT. Arrows denote 2σ upper limits, and the HRI
upper limit on HJD = 2449611 has been transformed into
a PSPC count rate upper limit using the conversion factor
7.8 (Greiner et al. 1996).
Fig. 7. Possible range of binary component masses based
on our mass function of f(M)=0.023 M⊙. Solid lines mark
various inclinations of the binary plane, and dotted lines
visualize constant mass ratio q =MX/MDonor. The dashed
line indicates where the donor fills its Roche lobe (us-
ing the mass-radius relationship of Patterson 1984). The
shaded area represents our best-estimate parameter space
for the component masses (see text).
Since the inclination cannot be larger than 90 degrees,
Fig. 7 also implies that the white dwarf mass is certainly
smaller than 0.9 M⊙. With the above best-estimate incli-
nation range the mass of the white dwarf is < 0.8 M⊙.
5.2. On the nature of RX J0537.7–7034
We have determined a period of ∼3.5 hrs for the super-
soft X-ray source RX J0537.7–7034. Since this is a period
in the range typically populated by (low-luminosity) cat-
aclysmic variables it is worth mentioning here that the
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systemic velocity of RX J0537.7–7034 of ∼350 km/s to-
gether with the characteristic spectrum of a SSS leaves no
doubt that RX J0537.7–7034 is a supersoft X-ray source
in the Large Magellanic Cloud, and not a galactic fore-
ground cataclysmic variable. The lack of any other vari-
able object within the X-ray error circle together with the
improved X-ray position and the good positional match
clearly suggest that the optical object studied here is in-
deed the optical counterpart of RX J0537.7–7034.
Many properties of RX J0537.7–7034 are very simi-
lar to those of SMC 13, a supersoft X-ray source in the
Small Magellanic Cloud.. SMC 13≡ 1E 0035.4–7230≡ RX
J0037.3–7214 (1RXS J003723.2–721415), has a 4.1 hrs or-
bital period (Schmidtke et al. 1996, Crampton et al. 1997,
van Teeseling et al. 1998). In SMC 13 the Balmer absorp-
tion line system moves in phase with the He ii emission
lines, but with a larger amplitude. Based on the inter-
pretation of the light curve as partially eclipsing (which
constrains the inclination to 70◦< i < 78◦) and the He ii
radial velocity data, Crampton et al. (1997) derive a donor
mass of 0.4–0.5 M⊙ and a mass of the accreting object
of 1.3–1.5 M⊙. In contrast, van Teeseling et al. (1998)
interpret the orbital modulation by the varying aspect
of the illuminated secondary, and derive an inclination
of 20◦< i < 50◦. Also, fitting non-LTE models to the
BeppoSAX X-ray spectrum, Kahabka et al. (1999) de-
rive a white dwarf mass of 0.6–0.7 M⊙ consistent with
the inclination range of van Teeseling et al. (1998). Thus,
RX J0537.7–7034 shares the following characteristics with
SMC 13: (i) the short orbital period, (ii) an almost identi-
cal optical spectrum, (iii) the existence of Balmer absorp-
tion lines, (iv) the different velocities of He ii emission
and Balmer absorption lines, (v) the low visual absolute
magnitude (see Tab. 4). (vi) the luminous, soft X-ray spec-
trum, and (vii) possibly a low white dwarf mass. But there
is also one clear difference: RX J0537.7–7034 shows a fac-
tor of 7 X-ray variability over the past 8 years while 1E
0035.4–7230 has been completely constant (e.g. Kahabka
et al. 1999).
With Porb ∼ 3.5 hrs RX J0537.7–7034 is the shortest-
period binary among the SSS. This implies that the stan-
dard scenario of SSS, in which the donor is assumed to
be more massive than the accreting white dwarf to en-
sure high mass transfer rates on a thermal timescale (van
den Heuvel et al. 1992), is not applicable for this system.
Under the assumption of Roche-lobe filling and a mini-
mum white dwarf mass for steady-state burning of ∼0.5–
0.6 M⊙ (Fujimoto 1982, Sion & Starrfield 1994, Cassisi
et al. 1998), a mass ratio q ≡ MDonor/MWD > 1 implies
that Porb >∼ 4.5−5 hours always. In addition, with a donor
mass of about 0.35 M⊙ it seems impossible to have a less
massive white dwarf with H burning. Thus, RX J0537.7–
7034 clearly does not fit this standard scenario.
Similar arguments, though not as strong (because the
component parameters are less constrained), have been
put forward for SMC 13 (Crampton et al. 1997). Thus,
Table 4. Comparison of brightness and colours of SSS.
We assume here 18.5 mag as the distance modulus for the
LMC (Panagia et al. 1991), 18.8 mag for the SMC and
reddening E(B-V)=0.065 and E(B-V)=0.043 for the LMC
and SMC, respectively.
SSS P (d) MV B–V U–B Refs.
(1)
CAL 83 1.04 –1.3 –0.06 1, 2
CAL 87 0.44 +0.1 +0.1 3
RX J0537.7–7034 0.14 +1.0 –0.03 –0.69 4, 5
SMC 13 0.17 +1.4 –0.13 –1.13 6, 7, 8
RX J0439.8–6809 0.15? +2.9 –0.2 –1.25 9, 10
GQ Mus(2) 0.06 +2.7 –0.3 –1.1 11
(1) References: (1) Crampton et al. (1987), (2) Smale et al.
(1988), (3) Schmidtke et al. (1993), (4) Orio et al. (1997), (5)
this work, (6) Schmidtke et al. (1996), (7) Crampton et al.
(1997), (8) van Teeseling et al. (1998), (9) Schmidtke & Cowley
(1996), (10) Teeseling et al. (1996), (11) Diaz & Steiner (1989)
(2) During the phase as a supersoft X-ray source.
there are now two sources which require a new donor sce-
nario. Alternative scenarios are either symbiotic systems
(see Kahabka & van den Heuvel 1997), classical novae
(e.g. O¨gelman et al. 1993), the systems that Kahabka and
Ergma (1997) define “SMC 13” type, and wind-driven bi-
naries (van Teeseling & King 1998). Symbiotics, involving
giant donors, have much too long orbital periods to be
applicable to RX J0537.7–7034. A classical post-nova in-
terpretation (similar to e.g. GQ Mus; O¨gelman et al. 1993)
is also unlikely since the LMC was continuously monitored
to search for novae in the last 50 years, and a novae would
have been detected in the optical passband. Thus, there
are two serious alternative explanations for RX J0537.7–
7034:
1. SMC 13 systems: SMC 13 is interpreted by Kahabka
& Ergma (1997) as a cataclysmic variable with a low
mass white dwarf (0.6–0.7 M⊙ white dwarf) having
a thick helium buffer layer. Such a system must have
been a classical nova in which, after a number of out-
bursts, the white dwarf was heated up. As a conse-
quence the flashes have become very mild, without ac-
tual mass loss, and the system is proposed to presently
be in a phase of residual hydrogen burning after a mild
shell flash. Van Teeseling & King (1998) have argued
on statistical grounds that such a phase should last
longer than 100 yrs. In order for the residual burning
to last long enough (at least about 20 years since the
Einstein discovery; Seward & Mitchell 1981), a low CO
abundance of the burning matter and a hot, low-mass
(0.6–0.7 M⊙) white dwarf are required. Sion & Star-
rfield (1994) have demonstrated that hot white dwarfs
with masses as low as 0.5 M⊙ can stably burn hydro-
gen in a steady state.
2. wind-driven binaries: Van Teeseling & King (1998)
have shown that the strong X-ray flux in supersoft
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sources should excite a strong wind (M˙wind ∼ 10
−7
M⊙/yr) from the irradiated companion which in short-
period binaries would be able to drive Roche lobe over-
flow at a rate comparable to M˙wind. This may self-
consistently sustain stable recurrent or steady-state
hydrogen burning on the white dwarf. In binaries with
a low-mass companion, the angular momentum loss
by the wind may dominate the binary evolution, and
cause the period to increase with time. One impor-
tant open question of this scenario is how a system
could eventually enter such a self-consistent wind-
driven phase. Van Teeseling & King (1998) suggested
either a preceding SMC 13 phase, or a late helium shell
flash of the cooling white dwarf after the binary has
already come into contact as a cataclysmic variable.
Because of the X-ray variability of RX J0537.7–7034
its secure classification into one of the above two scenar-
ios seems difficult. One could expect that the SMC 13
systems should display a rather smooth X-ray light curve,
unless a mild flash is occurring. Such a flash should be
accompanied by some optical brightening, however. Also,
if the X-ray turn-off of RX J0537.7–7034 were to be ex-
plained by an only short phase (∼1 year as observed) of
burning, the white dwarf mass must be high (>1.1 M⊙),
contrary to our findings (see Fig. 7). Finally, the residual
burning (between the H flashes) should be connected to a
temperature increase (Sion & Starrfield 1994), while the
observations tend to suggest the opposite behaviour (see
the hardness ratio values in Tab. 3 which are softest ≡
coolest during the last detection).
Whether or not the wind-driven supersoft source sce-
nario is valid, remains to be seen: (i) The drop in X-ray
intensity in 1993 is very probably not caused by increased
absorption in the wind, otherwise the sensitive hardness
ratio HR1 would have changed substantially; (ii) since it is
difficult to enter the self-excited wind phase, any repeated
on-states would be hard to explain – assuming that the
observed X-ray decline corresponds to the sudden end of
this wind-driven phase; (iii) this phase would have lasted
less than two years (Fig. 6) – was it just an unsuccess-
ful attempt to enter the wind-driven phase? Overall, the
wind-driven supersoft source scenario seems to provide a
possible explanation for RX J0537.7–7034, though it re-
mains unclear what the observational consequences would
be.
6. Conclusions
We have obtained new photometric and spectroscopic data
of the supersoft X-ray source RX J0537.7–7034 which
show that
1. the orbital period is ∼3.5 hrs,
2. the inclination of the orbital plane is 45◦ <∼ i <∼ 70
◦,
3. the component masses are 0.4 <∼ Maccretor <∼ 0.8 M⊙
and 0.32 <∼Mdonor <∼ 0.37 M⊙, respectively,
4. the canonical scenario of thermal-timescale mass trans-
fer from a donor more massive than the white dwarf
(van den Heuvel et al. 1992) is clearly not applicable,
5. the binary system RX J0537.7–7034 could be a SMC
13 system or wind-driven system, though the observed
X-ray variability poses problems for both scenarios.
RX J0537.7–7034 is still quite puzzling in many re-
spects, and new observations at different wavelengths
should help solving the riddle. The important and excit-
ing fact is that it is a new type of transient X-ray source,
possibly representative of a whole new class, and under-
standing it will also add to a better understanding of close
binary evolution.
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